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It is well known that the pineal gland hormone melatonin has a direct effect on pigment
dispersion in amphibian melanocytes. This pineal hormone has also been reported to influence
pituitary melanocyte-stimulating hormone (MSH) activity in the rat.
Melatonin is formed from serotonin (5-hydroxytryptamine) in two metabolic steps: first,
serotonin is enzymatically metabolized by N-acetyltransferase to N-acetylserotonin, and second,
this is converted to melatonin by hydroxy-indole-O-methyltransferase (HIOMT). The N-acetyl-
transferase activity may be induced by stimulation of a j3-adrenergic mechanism. In the
present experiment we tested the ability of the p-adrenerg c stimulating drug, isoprenalin
(INN, NFN) (±+)-1-(3,4-dihydroxyphenyl)-2-isopropylaminoethanol), and the 82-stimulating
drug, terbutaline (INN), (1-(3,5-dihydroxyphenyl)-2(t-butylamino)-ethanol) to induce
N-acetyltransferase activity and thus increase melatonin formation in vitro.
The experimental conditions in this study have been extensively described (BBackstrom
and Wetterberg. 1973). Sprague-Dawley male rats were kept on a diurnal lighting schedule,
and were sacrificed 4 hr after the onset of light. Pineal glands were placed on nets in
watch-glasses containing culture medium at 370C in 95% 02. The media held 0.25 nM
"4C-sertonin. After 1 hr of preincubation, drugs were added to the media, and the glands
were then incubated for 24 hr. The labeled products thus formed were analyzed in the
media by thin-layer chromatography.
Addition of the 8-adrenergic drug, isoprenaline (10'- M), caused an approximately 6-fold
increase in '4C-N-acetylserotonin formation. Terbutaline gave a 12-fold increase of "4C-N-
acetylserotonin formation.
Terbutaline has been reported to increase greatly N-acetyltransferase activity. Under these
circumstances the HIOMT activity might be rate-limiting in the melatonin-formation process.
This hypothesis explains why the high amount of N-acetylserotonin formed is not necessarily
accompanied by increased melatonin formation.
The increased formation of N-acetylserotonin and melatonin after terbutaline treatment
is abolished if the 8-blocking agent, propranolol, is added to the medium before the drug.
We also used pineal glands from male rats that had undergone bilateral cervical ganglionec-
tomy 3 weeks prior to the experiment. Since the gang'ionectomy eliminates the sympathetic
innervation of the pineal gland, the norepinephrine content in the gland decreases. Addition
of terbutaline to the denervated glands gave a 40-fold increase in "4C-N-acetylserotonin
formation. This production of 14C-N-acetylserotonin is significantly higher than that which
is obtained from an intact gland after the same treatment. The effect can be regarded
as a supersensitivity of the pineal-gland receptor after denervation.
The present data show that the terbutaline stimulatory effect is direct and not mediated
by norepinephrine. In contrast, the indirectly acting sympathomimetic drug, d-amphetamine,
requires the presence of norepinephrine to exert its effect on the pineal gland.
The results show that the production of melatonin can be influenced by a 8-adrenergic
drug.
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